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Title Examining the psychosocial determinants of women’s decisions to delay childbearing 19 
 20 
Abstract 21 
Study question: What are the psychosocial determinants of women’s intentions  to delay 22 
childbearing until after 35 years? 23 
 24 
Summary answer: Attitudes, pressure from important others, perceived self-confidence, and 25 
anticipated regret all influence the decision-making process of women aged 18-30 to defer 26 
their attempts to conceive their first child until 35+ years. 27 
 28 
What is known already: Research has consistently demonstrated that, for many women, the 29 
decision to delay childbearing can lead to ‘unintentional childlessness’ due to a failure to 30 
consider the impact of age-related fertility decline. A large body of literature has also found 31 
strong links between age-related involuntary infertility and negative psychological impacts, 32 
including an increased prevalence of anxiety, depression, guilt, stigma, and poor mental 33 
health. 34 
 35 
Study design, size, duration: The study initially conducted focus groups designed to 36 
ascertain important beliefs informing participants’ intentions to delay childbearing. A 37 
subsequent larger-scale quantitative questionnaire followed. 38 
 39 
Participants/materials, setting, methods: Participants (N = 358) were female, aged between 40 
18 and 30 years, lived in Australia, identified as being open to the idea of having children, 41 
were heterosexual, had not already had children, were not already pregnant, and had not 42 
received a diagnosis of medical infertility prior to participating.  43 
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 44 
Main results and the role of chance: Hierarchical multiple regression analyses showed 45 
strong support for psychosocial predictors of attitude, pressure from others, and perceived 46 
self-confidence as predictors of women’s intentions to delay childbearing, accounting for 47 
59% of total variance. The extended model which included anticipated regret, accounted for a 48 
significant additional 4.4% variance in intention to delay childbearing past the age of 35 49 
years.  50 
 51 
Limitations, reasons for caution: Proportionally more participants were younger, 52 
Caucasian, and were university students, thus limiting the generalisability of results to the 53 
wider Australian community. Future research in this domain is recommended to adopt a 54 
prospective design and incorporate a measure of behaviour to investigate the link between 55 
intentions to delay childbearing and future fertility behaviour.  56 
 57 
Wider implications of the findings: This research augments our understanding of the 58 
decision-making process and key beliefs underlying the decision to delay childbearing. 59 
Further efforts are needed to advise young women to investigate their fertility options during 60 
the peak of their reproductive years in order to prevent negative psychological consequences 61 
associated with unintentional childlessness. 62 
 63 
Study funding/competing interest(s): None. 64 
Keywords: involuntary childlessness, psychosocial determinants, delayed childbearing, 65 
young women  66 
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Examining the psychosocial determinants of women’s decisions to delay childbearing 67 
 68 
Since the 1970s, Australia has consistently recorded total fertility rates well below the 69 
number required to maintain a stable population level (Australian Bureau of Statistics [ABS, 70 
2013). One of the main factors thought to be responsible for this trend is the decision of 71 
women to delay trying for a family until later in life (Maheshwari et al., 2008). In Australia, 72 
the median age of first time mothers has risen from 25.4 years in 1971 to 29.3 years in 2013 73 
and this shift has been associated with a 10 to 20% reduction in total fertility rate. Research 74 
has, however, consistently demonstrated that, for women, fecundity (the ability to produce 75 
healthy offspring) starts to modestly decline as early as age 30 years and starts to markedly 76 
decline from the age of 35 years (Dunson et al., 2002, Schwartz and Mayaux, 1982, van 77 
Noord-Zaadstra et al., 1991), an effect largely attributed to a deterioration of both oocyte 78 
quality and quantity that naturally occurs with advancing maternal age (ESHRE Capri 79 
Workshop Group, 2005). As such, for many women delayed childbearing also brings with it 80 
the risk of infertility due to age-related fertility decline (Dunson et al., 2002, Schwartz and 81 
Mayaux, 1982, van Noord-Zaadstra et al., 1991).  82 
 83 
Many studies have shown women both underestimate the role that age plays in fertility 84 
(Gossett et al., 2013) and overestimate the ability of assisted reproductive technologies 85 
(ART) to compensate for reduced fertility at older ages (ESHRE Capri Workshop Group, 86 
2005, Leridon, 2004). Research has also determined that, for many women, not being able to 87 
achieve their fertility goals can lead to significant psychological distress. Involuntary 88 
infertility has been associated increases in the rates of anxiety and depression (Carter et al., 89 
2011, Fassino et al., 2002), guilt and stigma (Donkor and Sandall, 2007, Gerrity, 2001), 90 
relationship distress (Chachamovich et al., 2009, Nelson et al., 2008), and sexual dysfunction 91 
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(Nelson et al., 2008, Wischmann, 2010) compared to the general population. Given the 92 
potential negative impacts of unintentional age-related infertility and childlessness, research 93 
has turned its attention towards understanding what factors underlie fertility decision-making 94 
processes for women.  95 
 96 
Consistently, studies have identified deficiencies in knowledge of factors potentially 97 
impacting (e.g., age, smoking, obesity) women of reproductive age across various countries 98 
(Gossett et al., 2013, Peterson et al., 2012). Alongside knowledge, previous research has also 99 
highlighted that factors including age, education, employment/career pressures, relationship 100 
status, religiosity, and general life values such as the importance of having children impact 101 
both fertility rates and intentions (Ajzen and Klobas, 2013, Kuhnt and Trappe, 2013, 102 
Sobotka, 2004, Spéder and Kapitány, 2009). It is important to note that, while deficiencies in 103 
fertility-related knowledge are concerning, many studies have demonstrated across a range of 104 
health behaviours that possessing sufficient knowledge does not significantly predict future 105 
behaviour (Ajzen et al., 2011, Aryeetey, 2014, Calsyn et al., 1992, Lipkus et al., 2014). Such 106 
research investigating fertility knowledge and background factors has been criticised as 107 
atheoretical as they lack the capacity to provide additional understanding of the factors that 108 
underlie fertility decisions (Schoen et al., 1999, Williamson and Lawson, 2015), and for their 109 
inability to provide avenues by which to influence behaviour (Ajzen, 2010). In an effort to 110 
address these issues, fertility researchers has more recently turned its attention towards the 111 
use of established social cognition decision-making frameworks such as the Theory of 112 
Planned Behaviour (TPB). 113 
 114 
Extended Theory of Planned Behaviour 115 
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The TPB, as developed by Ajzen (1991), provides a framework by which human behaviour 116 
can be understood and predicted. The TPB has received significant meta-analytic support for 117 
its reliability in predicting intention and behaviour (Armitage and Conner, 2001, McEachan 118 
et al., 2011, Rivis and Sheeran, 2003, Webb and Sheeran, 2006) and is increasingly being 119 
utilised as a useful framework to determine and understand the factors that may contribute to 120 
women’s fertility decisions (Ajzen, 2010). The theory proposes that the direct antecedent of a 121 
behavioural outcome is an individual’s intention to perform that behaviour. In the model, the 122 
strength of behavioural intention is influenced by an individual’s attitude, the appraisal of the 123 
behaviour as favourable/unfavourable, the subjective norm, or perceived social pressure from 124 
significant others to either perform or not perform the behaviour, and perceived behavioural 125 
control (PBC), or an individual’s perception of whether they possess the required opportunity 126 
or resources necessary to perform the behaviour. PBC can then be further divided into 127 
perceptions of perceived control (sense of control the individual feels over the decision) and 128 
self-efficacy (perceived belief in one’s own ability) and has been shown to influence 129 
behaviour indirectly and also directly when used as a substitute for a measure of the actual 130 
control (Trafimow et al., 2002).  131 
 132 
The theory also incorporates three kinds of salient beliefs that inform the antecedents of 133 
intention; behavioural beliefs (evaluation of behavioural consequences weighted by how 134 
likely these outcomes are to occur), normative beliefs (the anticipation that significant others 135 
will approve or disapprove weighted by motivation to comply with each referent/group), and 136 
control beliefs (the presence or absence of factors that may impact on the ability of the 137 
individual to perform the behaviour weighted by the perceived power of each factor). The 138 
belief component of the TPB provides an additional aspect of practical application to the 139 
model as the identification of important beliefs can then go on to inform the development of 140 
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empirically-based strategies to change future behaviour (Fishbein et al., 2001, Hardeman et 141 
al., 2002).  142 
 143 
Ajzen (1991) has also suggested that the inclusion of other constructs in the TPB may explain 144 
additional variance in outcomes. To qualify for inclusion, additional constructs, explaining 145 
significant variance, must be theoretically relevant to the behaviour being studied (Ajzen, 146 
1991). As the TPB has been criticised for overemphasising the importance of cognitive 147 
components to the decision-making process at the expense of more affective or emotional 148 
components (Ajzen and Sheikh, 2013, Sandberg and Conner, 2008), the current study 149 
included an additional affective construct, anticipated regret (Abraham and Sheeran, 2003, 150 
Ajzen and Sheikh, 2013, Sandberg and Conner, 2008, Sheeran and Orbell, 1999). Given the 151 
biologically risky nature of women’s decision to postpone childbearing the current study 152 
examined the extent to which anticipated action regret (regret associated with performing the 153 
behaviour) and anticipated inaction regret (regret associated with failing to perform the 154 
behaviour) may influence a young woman’s intentions to delay childbearing. Research has 155 
also proposed that an “illusion of unique invulnerability” to pregnancy or infertility compared 156 
to the average person might contribute to fertility intentions and behaviour (Burger and 157 
Burns, 1988). This illusion is proposed to result from an individual’s need to reduce the 158 
anxiety felt due to the possibility of experiencing an unwanted outcome. The current study 159 
proposes that including a measure of perceived invulnerability to age-related infertility may 160 
account for additional variance in the intention of women to delay childbearing.  161 
 162 
Increasingly, the TPB is being utilised as a useful framework to determine and understand the 163 
factors that may contribute to women’s fertility decisions (Ajzen, 2010). Ajzen (2010) has 164 
argued that, in the age of readily accessible contraception, the decision to have or not have a 165 
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child is a reasoned one for many individuals and lends itself well to formal frameworks such 166 
as the TPB. The TPB has received significant meta-analytic support for its reliability in 167 
predicting intention and behaviour (Armitage and Conner, 2001, McEachan et al., 2011, 168 
Rivis and Sheeran, 2003, Webb and Sheeran, 2006) and in the specific case of health-related 169 
behaviours, a meta-analysis by Webb and Sheeran (2006) confirmed that medium-to-large 170 
changes in health intentions led to small-to-medium changes in behaviour. Findings from a 171 
recent study by Kuhnt and Trappe (2013) also lend support to the suitability of utilising the 172 
TPB to predict future fertility behaviour. Results indicated that intentions of having a child 173 
were predictive of whether men and women had a child within the 2 years following the 174 
study. The study also demonstrated a significant role for PBC in predicting fertility intentions 175 
as aspects relating to control perceptions such as relationship status and financial security 176 
were shown to also be important determinants of intention.  177 
 178 
Recently, Williamson and Lawson (2015) utilised the TPB to investigate the specific 179 
behaviour of delayed childbearing.  The study used a standard TPB to predict the intention of 180 
69 young women ‘to wait until after the age of 30 to become pregnant’. Their results 181 
indicated that attitudes, subjective norm, and PBC together accounted for 61% of the variance 182 
in intention to delay childbearing and PBC alone accounted for a significant 24% of this 183 
variance. While this study provides preliminary evidence for the application of TPB to the 184 
behaviour of delayed childbearing, the study has limitations, particularly in light of the small 185 
number of study participants and the definition of the target behaviour as ‘waiting to become 186 
pregnant’.  187 
 188 
Some authors have questioned the suitability of researching the psychosocial determinants of 189 
fertility behaviour when the behaviour of interest is classified as “having a child”. This is due 190 
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to the complex sequence of behaviours that must occur between one’s intention to have a 191 
child and achieving a live birth. Studies have demonstrated that, even for those with the 192 
strongest intentions to have a child, only 60% of participants are successful in achieving the 193 
goal of having a child within a 2 year timeframe (Schoen et al., 1999). This discrepancy has 194 
been attributed to external variables beyond the control of participants (infertility, delay to 195 
conception, miscarriage), impacting on the ability of participants to achieve a pregnancy 196 
and/or live birth. In response to these concerns, Ajzen (2010) and others have cautioned 197 
against using childbirth as a measure of fertility behaviour and instead recommend defining 198 
fertility behaviour in either proceptive (ceasing contraceptive use) or contraceptive 199 
(continuing contraceptive use) terms. Research has found that the use of such alternative 200 
definitions allow for a more realistic depiction of the decision-making processes of women 201 
given the degree of volition involved in the behaviour of delaying childbearing (Billari et al., 202 
2009, Miller and Pasta, 1995).  203 
 204 
The Current Study 205 
Building upon the preliminary work of Williamson and Lawson (2015), the current study 206 
proposed to determine the utility of an extended TPB in predicting women’s intentions to 207 
delay childbearing. In contrast to the previous research however, the current study included a 208 
larger sample size and a more precisely defined behavior of interest in “waiting to try to 209 
conceive until a time of the participants’ choosing” defined in contraceptive terms by the 210 
intentional use of effective contraception. It was hypothesised that 1) young women’s 211 
attitude, subjective norm, and perceived behavioural control would predict participants’ 212 
intention to wait until after they turn 35 years old to try to conceive their first child; and 2) 213 
the additional predictors of anticipated action regret, anticipated inaction regret, and 214 
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perceived invulnerability would explain additional significant variance, above that of the 215 
standard predictors.  216 
 217 
As it has been suggested that the traditional value items of the TPB have a limited additional 218 
utility for belief measurement (Gagne and Godin, 2000), the current study limited its focus to 219 
only the behavioural, normative, and control expectancy beliefs. In this study we assessed 220 
beliefs relating to (i) benefits and costs of delayed childbearing (behavioural beliefs), (ii) 221 
important referents’ expectations of childbearing behaviour (normative beliefs), and (iii) 222 
motivating and inhibiting factors toward delaying childbearing (control beliefs) and their 223 
relative influence on the intention of individuals to delay childbearing past the peak of their 224 
reproductive years. The current study also checked for any effects of background factors 225 
(e.g., age, education level, relationship status, religiosity, and importance of having children) 226 
above that of the extended predictors on young women’s intentions and sought to identify the 227 
key underlying beliefs that most informed young women’s intentions to delay childbearing, 228 
with the aim of informing future campaigns to address women’s fertility intentions. 229 
 230 
Method 231 
Participants 232 
Respondents of the main questionnaire (N = 354) included a combination of female 233 
university students attending a large metropolitan University in Brisbane, Australia (N = 305) 234 
and non-student participants (N = 48) from the wider community. Participants were primarily 235 
recruited via advertisements on the University Psychology Research Management System, 236 
postings to faculty Facebook pages, announcements by course coordinators, and snowballing. 237 
Participants were aged between 18 and 30 years (M = 21.69, SD = 3.46), mainly Caucasian, 238 
Australian, in a committed relationship, and considered themselves as to be currently 239 
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delaying falling pregnant through the use of effective contraception. Participants primarily 240 
reported no previous attempts to fall pregnant, previous miscarriages, or terminations.  In line 241 
with previous research, participants were excluded from participating if they did not intend 242 
to/already had children, were already pregnant, did not identify as heterosexual, or had 243 
received a diagnosis of medical infertility prior to participating (Ajzen and Klobas, 2013, 244 
Kuhnt and Trappe, 2013). 245 
 246 
Procedure 247 
Ethics approval was obtained for this study from the University Research Ethics Committee. 248 
In line with established recommendations (Ajzen, 1991), an initial qualitative elicitation 249 
study was conducted to establish the appropriate wording of the target behaviour and the 250 
salient behavioural, normative, and control beliefs that may impact upon the decision to delay 251 
starting a family. The information obtained from the elicitation study, along with established 252 
and additional constructs, informed the content of a quantitative questionnaire. While the 253 
target behaviour was initially defined in the elicitation study as ‘waiting to try to conceive 254 
your first child until after the age of 30 years’, participants in the initial focus groups 255 
consistently felt that waiting until after the age of 30 years did not constitute ‘waiting’. This 256 
perspective necessitated a change to the wording of the target behaviour to waiting until after 257 
the age of 35 years in the main study. In both the focus groups and questionnaire, ‘waiting’ 258 
was further defined in contraceptive terms as ‘the intentional use of effective contraception, 259 
with the aim of reducing the chance of falling pregnant until a time of your choosing’. 260 
 261 
Measures  262 
Standard TPB measures (Ajzen, 1991) and underlying behavioural, normative, and control 263 
beliefs, along with additional items related to anticipated regret and perceived invulnerability, 264 
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were included in the questionnaire. All items were rated on a seven point Likert-type scale 265 
from 1 Strongly Disagree to 7 Strongly Agree unless otherwise stated.  266 
Intention. Intention was assessed using three items; “I intend to wait to try to 267 
conceive my first child until after I turn 35”, “It is likely that I will wait to try to conceive my 268 
first child until after I turn 35”, and “I plan to wait to try to conceive my first child until after 269 
I turn 35.” The scale was reliable (𝛼 = .92, . Spearman-Brown = .92) 270 
Attitude. Attitude was assessed by asking participants to rate the behaviour “Waiting 271 
to try to conceive my first child until after I turn 35 would be…”; on  scales from 1 272 
favourable-to-7 unfavourable; 1 wise-to 7-foolish; and 1 good-to 7-bad;  1 beneficial to-7 273 
harmful; 1 positive to 7 negative; and 1 pleasant to 7 unpleasant. The scale was reliable 274 
(𝛼 = .91,   Spearman-Brown = .93) 275 
Subjective Norm. Subjective norm was assessed using three items. The first two items 276 
were, “Most people who are important to me would support me waiting to try to conceive my 277 
first child until after I turn 35” and “Those close to me would think that I should wait to try to 278 
conceive my first child until after I turn 35.” The final item was “Most of the important 279 
people in my life would think that waiting to try to conceive my first child until after I turned 280 
35 would be…” (1 Undesirable to 7 Desirable). While the scale reliability was at/close to 281 
conventional cut-offs (𝛼 = .67, , Spearman-Brown = .70) the full three item scale was 282 
retained as removing any one item did not improve reliability.  283 
Perceived Behavioural Control. The two components of perceived behavioural 284 
control were assessed. Two items assessed the PBC component of self efficacy, “I am 285 
confident that I could wait to try to conceive my first child until after I turn 35, if I wanted to” 286 
and “How confident are you that you would be able to wait to try to conceive your first child 287 
until after you turn 35” (1 Not At All Confident to 7 Extremely Confident). Two items 288 
measured the PBC component of perceived control, “I have complete control over whether or 289 
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not I wait to try to conceive my first child until after I turn 35”, and “Whether or not I decide 290 
to wait until after I turn 35 to try to conceive my first child is entirely up to me.” The scale 291 
reliabilities were slightly low for self-efficacy r(353)-=-.45,-p-<-.001, 𝜌 =  .62 and 292 
acceptable for perceived control r(353)-=-.64,-p-<-.001, Spearman-Brown = .78..  293 
Indirect TPB Measures. Additional items were also included to assess the indirect 294 
TPB measures of behavioural, normative, and control beliefs and were all assessed on scales 295 
from 1 Extremely Unlikely to 7 Extremely Likely. Please note that internal reliability statistics 296 
have not been reported for the behavioural, normative, and control beliefs as according to the 297 
Theory of Planned Behaviour the various salient beliefs are not necessarily expected to be 298 
consistent with each other (Ajzen, 2016).   299 
Behavioural Beliefs. The salient behavioural beliefs (advantages and disadvantages) 300 
from the elicitation study were adapted into seven items. Participants rated how likely it was 301 
the target behaviour would result in various behavioural outcomes (e.g., allow the time 302 
needed to become financially stable, experience problems falling pregnant, allow the time 303 
needed to be sure that I am with the right person, increased risk of genetic/health issues for 304 
my children, more opportunity to travel, allow the time needed to establish my career, and 305 
being an older, less active parent).  306 
Normative Beliefs. Participants rated how likely it was that important referents (e.g., 307 
their current partner, parents, grandparents, siblings, friends, current employer, and future 308 
employer) would think that they should wait until after they turned 35 years to try to conceive 309 
their first child. 310 
Control Beliefs. Participants rated how likely it was that five barriers (e.g., a traumatic 311 
accident, medical diagnosis of reduced fertility, pressure from partner to start a family, 312 
unplanned pregnancy, and financial security) would prevent them from waiting until after 313 
they turned 35 to try to conceive their first child.  314 
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Additional Measures. Additional items identified from previous research were 315 
included to measure anticipated action regret, anticipated inaction regret, and perceived 316 
invulnerability.  317 
Anticipated Regret. Anticipated regret was assessed using four items adapted from 318 
previous studies (Abraham and Sheeran, 2003, Conner and Armitage, 1998). Two items 319 
related to perceived inaction regret: “If I did not wait until after I turned 35 to try to conceive 320 
my first child I would feel regret”, “If I did not wait until after I turned 35 to try to conceive 321 
my first child I would feel upset”, and two items related to perceived action regret:  “If I 322 
waited until after I turned 35 to try to conceive my first child I would feel regret”, and “If I 323 
waited until after I turned 35 to try to conceive my first child I would feel upset.” The scale 324 
items were found to be reliable for both anticipated inaction regret, r(352)-=-.85,-p-<-.001, 325 
Spearman-Brown = .92 and anticipated action regret,  r(354)-=-.93,-p-<-.001, Spearman-326 
Brown = .97.  327 
Perceived Invulnerability. Adapted from Whitley and Hern (1991), perceived 328 
invulnerability was assessed using three items. Participants were asked to rate the likelihood 329 
of themselves, their best female friend, and the average Australian woman experiencing 330 
problems with infertility if they were to wait until after the age of 35 years to try to conceive 331 
their first child (1 Extremely Unlikely to 7 Extremely Likely). Subtracting each respondent’s 332 
score for their own vulnerability from the other two items and then summing the differences 333 
derived scores for perceived invulnerability. The scale was reliable (𝛼 = .90,   Spearman-334 
Brown = .92). 335 
Demographics. Participants were also asked their age, relationship status (1 single, 2 336 
committed relationship), ethnicity, nationality, pregnancy history, employment status (full-337 
time, part-time/casual, not currently working) participation in organised religion (1 yes, 2 no), 338 
completed education level (recoded as 1 Secondary Education, 2 Tertiary Education), and 339 
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how important it was for them to have children (1 Not At All Important to 7 Extremely 340 
Important). 341 
 342 
Statistical Analyses  343 
All analyses were conducted using the software package IBM SPSS Statistics Version 22.  344 
Hierarchical multiple regression analysis was conducted to test the hypotheses that the 345 
standard TPB variables would predict participants’ intentions to delay childbearing past 35 346 
years and that extended predictors would explain additional significant variance above that of 347 
the standard predictors. A Critical Belief Analysis was performed in which a series of 348 
stepwise regressions is used in an iterative process to determine the key beliefs underpinning 349 
individuals’ intentions to wait until after age 35 years to try conceive their first child. In line 350 
with previous guidelines for Critical Belief Analysis (Von Haeften et al., 2001), the  351 
 352 
Pearson’s correlation table was firstly assessed to determine which of the individual 353 
behavioural, normative, and control beliefs were significantly correlated with intention at the 354 
bivariate level. The beliefs identified from the first stage were then entered in three stepwise 355 
regression analyses grouped by belief set to determine which beliefs were making individual 356 
significant contributions to intention.  As a final step, the beliefs identified as making 357 
individual contributions in step 2 were entered into a final stepwise regression. All results 358 
were deemed statistically significant at the p < .05 level.  359 
 360 
Results 361 
Descriptives for Questionnaire Participants 362 
Demographic features of the study participants can be seen in Table I and scale means, 363 
standard deviations, and bivariate correlations of included variables are displayed in Table II. 364 
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Overall, participants reported very low intention and reasonably negative attitudes towards 365 
delaying childbearing until after the age of 35 years. While participants reported feeling a 366 
reasonable level of perceived control over the decision making process, they reported lower 367 
levels of perceived self-efficacy. The level of social pressure felt towards delaying 368 
childbearing was also quite low for the sample. Bivariate correlations between the standard 369 
and extended TPB variables revealed that intention to delay childbearing was significantly 370 
and positively correlated with attitude, subjective norm, PBC self-efficacy, anticipated 371 
inaction regret, and negatively correlated with anticipated action regret.  372 
[INSERT TABLE I AROUND HERE] 373 
[INSERT TABLE II AROUND HERE] 374 
Predicting women’s intentions to delay childbearing until after 35 years.  375 
Prior to analysis, the data file was screened for missing values or potential input errors. No 376 
single item was shown to contain more than 5% missing data and Little’s MCAR test 377 
confirmed that data were missing completely at random (MCAR) both for those who were 378 
single, 𝜒2 (3099, N =140) = 3139.94, p =.299, and those who were in a committed 379 
relationship, 𝜒2 (7154, N =211) = 7298.38, p =.114. Scale variables were computed from the 380 
raw items allowing for a single missing data point. As data were MCAR and due to the nature 381 
of regression analysis, listwise deletion was selected as the most appropriate method to 382 
handle missing data for regression analyses (Tabachnick and Fidell, 2013).   383 
 384 
To assess the reliability of the measures before the main hypothesis testing, a confirmatory 385 
factor analysis (CFA) was performed on the measurement model, which included the key 386 
latent constructs and their respective observed variables (i.e., the standard TPB constructs of 387 
intention, attitude, subjective norm perceived control, and self efficacy and the additional 388 
constructs of perceived inaction regret, perceived action regret, and perceived 389 
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invulnerability). Please note that the belief items were not included as they are not expected 390 
to be consistent and, therefore, should not necessarily reflect an underlying unified 391 
dimension/factor. In this model, all constructs were free to covary and no constraints were 392 
placed on the model. The case to loading ratio was 13:1. The default estimation method in 393 
AMOS (Maximum Likelihood) was initially used and the CFA showed a good fit (χ2 = 394 
358.66, df = 202, p < .001; GFI = .91, TLI = .96, CFI = .97, RMSEA = .05, pclose = 395 
.519).  All indicators significantly loaded (all loadings > .50, p < .001) on their corresponding 396 
constructs (see Table III). However, Mardia’s normalized coefficient showed potential issues 397 
for assumptions of multivariate normality (38.86, p < .001). As a result of violations to 398 
multivariate normality, fit was assessed again, using an Asymptotically Distribution Free 399 
(ADF) estimation method. While model fit was reduced using the ADF method, χ2 = 400 
740.80, df = 202, p < .001; GFI = .96, TLI = .90, CFI = .92, RMSEA = .09, pclose <.001), the 401 
structure and fit of the measurement model was still acceptable and, therefore, item totals of 402 
constructs were used for subsequent analyses.  403 
 404 
[INSERT TABLE III AROUND HERE] 405 
 406 
Assessment of univariate normality revealed both positive and negative skew greater than 1 407 
in multiple variables; however, assessment of normality of residuals confirmed scales were 408 
robust to issues of univariate skew for the purposes of hierarchical multiple regression 409 
(Tabachnick and Fidell, 2013). Univariate outliers were also found across a number of 410 
variables; however, assessment of Mahalnobis Distance and Cook’s Distance at the 411 
multivariate level confirmed no unduly influential outliers and, thus, all scores were retained 412 
for analysis.  413 
 414 
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The background variables of age, education, relationship status, religiosity, and importance of 415 
having children were entered at step 1 of the hierarchical multiple regression. The standard 416 
TPB variables of attitude, subjective norm, and perceived behavioural control (self efficacy 417 
and perceived control) were then entered at step 2, followed by the additional variables of 418 
anticipated regret (action and inaction) and perceived invulnerability at step 3 (see Table IV). 419 
At step 1, age, education level, relationship status, religiosity, and importance of having 420 
children accounted for a significant 24.9% (23.7% adjusted) of variance in intention, R
2
 = 421 
.249, F(5,324) = 21.45, p < .001. The significant predictors at step 1 were age, relationship 422 
status, and importance of having children.  423 
 424 
Inclusion of the step 2 predictors resulted in a significant increase of 37.6% (37.7% adjusted) 425 
variance explained, ΔR2 = .376, ΔF(4, 320) = 80.05, p < .001. The significant predictors at 426 
step 2 were relationship status, importance of having children, attitude, subjective norm, and 427 
PBC self-efficacy. Inclusion of the step 3 predictors accounted for a further significant 3.1% 428 
(2.9% adjusted) of variance explained, ΔR2 = .031, ΔF(3, 317) = 9.66, p < .001. At step 3, the 429 
significant predictors were relationship status, importance of having children, attitude, 430 
subjective norm, PBC self-efficacy, and anticipated action and inaction regret. The final 431 
model was significant F(12, 329) = 26.81, p < .001.  432 
 433 
When the regression was performed without background variables, the standard TPB 434 
predictors alone accounted for a significant 59.0% (58.5% adjusted) of variance in intention 435 
to delay childbearing, R
2
 = .590, F(4,330) = 118.84, p < .001. When comparing these results 436 
to the regression reported above, the significance of the standard and extended TPB variables 437 
did not differ with the inclusion of the background variables.  438 
 439 
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[INSERT TABLE IV AROUND HERE] 440 
 441 
Critical Belief Analysis 442 
Bivariate correlations were shown to be significant for all behavioural and normative beliefs, 443 
and for 2 out of 5 of the control beliefs (medical diagnosis indicating reduced fertility and a 444 
traumatic accident; see Table V). Within the behavioural belief set, the significant predictors 445 
of intention included being an older, less active parent, needing time to establish a career, 446 
experiencing problems falling pregnant, knowing you’re with the right person, and financial 447 
stability. Only 2 normative beliefs (the opinions of a current partner and siblings), and 1 448 
control belief (receiving a medical diagnosis indicating a reduced chance of falling pregnant) 449 
were shown to also be significant individual predictors of intention. As a final step, the 450 
beliefs identified as making individual contributions in step 2 were entered into a final 451 
stepwise regression analysis identifying 5 critical beliefs that accounted for 44.9% (43.8% 452 
adjusted) of variance in participants’ intentions (see Table VI).  453 
 454 
[INSERT TABLE V AROUND HERE] 455 
[INSERT TABLE VI AROUND HERE] 456 
 457 
Discussion 458 
In the present study, it was firstly hypothesised that young women’s attitude, subjective 459 
norm, and perceived behavioural control would predict participants’ intention to wait until 460 
after they turn 35 years old to try to conceive their first child. Hypothesis 1 was partially 461 
supported as the extended TPB predictors of attitude, subjective norm, and perceived self-462 
efficacy explained 59% of variance in intention to delay childbearing, In contrast to 463 
expectations however, perceived control did not add significantly to the model. The results of 464 
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the current study provide additional support for the utility of investigating the role of 465 
psychosocial determinants underlying younger women’s intentions to delay childbearing. 466 
 467 
However, while the current study found positive attitudes (i.e. rating a delay in childbearing 468 
more favourably) to be the strongest predictor of intention, a previous study by Williamson 469 
and Lawson (2015) instead found perceptions of control to contribute the largest unique 470 
contribution. As the two studies investigated delayed childbearing beyond slightly different 471 
ages (30 versus 35 years), this variance may highlight differences in young women’s attitudes 472 
to delaying childbearing until different stages of their lives. In particular, it is possible that at 473 
30 years of age women’s fertility intentions are formed with greater consideration given to 474 
potential barriers such as single status, completing study, or needing additional time to 475 
establish a career. By the age of 35 years however, many of these barriers may no longer be 476 
as relevant and, thus, women’s fertility intentions may become more heavily influenced by 477 
individual attitudes to childbearing rather than by the perception that the decision is not 478 
within their control.  479 
 480 
Partial support was also found for hypothesis 2, that the additional variables of anticipated 481 
regret and perceived invulnerability would significantly predict the intention of younger 482 
women’s intentions to delay childbearing until after the age of 35 years. Anticipated feelings 483 
of regret associated with delaying childbearing were significantly predictive of a reduced 484 
intention to delay childbearing while anticipated regret associated with having children 485 
earlier than 35 years was predictive of a higher intention to delay childbearing until after this 486 
age. As previously discussed, many young women have been shown to underestimate the role 487 
of age in fertility (Gossett et al., 2013) and findings of the current study suggest that focusing 488 
on potential feelings of regret around unrealised fertility intentions may provide a promising 489 
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avenue by which fertility educators can discuss with young women their fertility options and 490 
decisions.  491 
 492 
The present study also investigated whether an “illusion of unique invulnerability” to 493 
infertility as compared to the average person might be predictive of intention to delay 494 
childbearing past the age of 35 years; however, it was not shown to account for additional 495 
variance in intention. Participants also did not report feeling any more or less vulnerable to 496 
fertility problems as compared to the average Australian woman or their best female friend. 497 
While such results are inconsistent with previous research indicating a role for perceived 498 
invulnerability in predicting the behaviour of adolescent populations (Millstein and Halpern-499 
Felsher, 2002) and the contraceptive use of young women (Whitley and Hern, 1991), such 500 
results are not necessarily surprising given to the differing developmental stages of interest 501 
across these studies.   In the current study, participants no longer fit within the adolescent 502 
developmental stage that most commonly report feelings of perceived invulnerability.  It is 503 
likely that either the impact of age or recent education campaigns and media coverage on the 504 
impact of aging on female fertility has increased general awareness and reduced any bias 505 
from feelings of invulnerability to age-related infertility in the current sample.  506 
 507 
For the effect of background factors on intention, some of the included variables were shown 508 
to explain additional variance, above that of the TPB variables. Both young women’s ratings 509 
of how important they felt it was to have children and relationship status were significant 510 
predictors of intention, indicating the less important a young woman felt it was to have 511 
children and if they were not currently in a committed relationship, the stronger their 512 
intention to delay childbearing. These results suggest that the importance an individual places 513 
on having children may be an important determinant of future fertility behaviour as personal 514 
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goals often set the standard for future self-satisfaction (Locke and Latham, 2006). In addition, 515 
while women may have low intentions to delay childbearing past the peak of their 516 
reproductive years, the results of this study once again highlight how important static 517 
contextual factors such as relationship status are in the realization of fertility goals.  518 
 519 
One of the major goals of recent fertility research has been to identify the most effective 520 
ways to reduce the incidence of age-related involuntary infertility and unintended 521 
childlessness and the associated negative psychological consequences. The results of the 522 
current study suggest that the most effective campaigns might seek to promote positive 523 
attitudes to having children before the age of 35 years, to improve women’s feelings of self-524 
efficacy around their ability to have children at a younger age, and to target the feelings of 525 
regret women might feel if delayed childbearing led to a reduced ability to reach their desired 526 
fertility goals. Results from the critical belief analysis also suggest that effective strategies 527 
should remind individuals of the potentially negative impacts on the child and family of 528 
being an older, less active parent, consider the important significant social influence of 529 
partners and siblings in the decision-making process, and address how many underlying 530 
fertility problems may not result in obvious symptoms and urge individuals to undergo 531 
appropriate medical checks in order to make fully informed fertility decisions.  532 
 533 
From a practical perspective, should fertility educators be in a position to address such factors 534 
with young women directly, it may prove beneficial to ask young women to outline the goals 535 
and priorities (e.g. aspects of Goal-Setting Theory; Locke and Latham, 2006) they have for 536 
their lives and to consider how and/or when child bearing might correspond to their other life 537 
goals, with a view to prevent involuntary childlessness. The results of the current study also 538 
highlight however, how important it is that women perceive there is adequate support 539 
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available to successfully combine career, study, and motherhood, and speaks to the wider 540 
debate around the suitability of paid maternity leave and support for mothers in the 541 
workplace. As career aspirations are consistently highlighted as one of the primary barriers to 542 
childbearing for women (Mills et al., 2011, Peterson et al., 2012), it is crucial that women are 543 
not only educated as to the risks of delayed childbearing but that wider policy changes take 544 
place in order to reduce the impact of significant career barriers such as wage penalties, 545 
inflexible working arrangements, and reduced job opportunities that can significantly impact 546 
on women’s perceived ability to have children at younger ages.  547 
 548 
This study was one of the first to investigate the specific fertility behaviour of delayed 549 
childbearing from a sound theoretical base.  Importantly, the current study was successful in 550 
accounting for a large percentage of variance in intention to delay childbearing past the age 551 
of 35 years. The current study also extended previous work (e.g. Williamson and Lawson, 552 
2015) by incorporating a more precise definition of delayed childbearing, a larger sample of 553 
young women, and the role of potentially relevant background factors. The critical belief 554 
analysis allowed for identification of key underlying beliefs beneficial for the design of future 555 
fertility-related campaigns. The use of an elicitation study was also a strength of the current 556 
study, as discussion with participants allowed for greater exploration of the most appropriate 557 
wording of the behaviour, underlying beliefs, and a discussion around what age was 558 
considered ‘waiting’ to have children.  559 
 560 
This study also contains limitations however, that should be addressed in future research. 561 
Firstly. participants in the present study were largely in the lower end of the included age 562 
range, Caucasian, and university students, thus limiting the generalizability of results into the 563 
wider Australian community. Future research investigating delayed childbearing should seek 564 
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to address this limitation through the recruitment of a wider sample of young women, 565 
particularly from minority groups within the community. Also, the items comprising the self-566 
efficacy construct possessed lower reliability than the other measures which may be 567 
improved by employing more than two items in future studies. Additionally, it is likely that 568 
the concept of perceived invulnerability may relate more to a younger adolescent population 569 
and, as such, may be more influential among a younger cohort. Finally, the current study did 570 
not include an assessment of participants’ financial situation. Given the substantial impact 571 
financial stability can have on fertility intentions, as highlighted both by the current study’s 572 
focus groups and the results of the critical belief analysis, future research should include a 573 
relevant measure to ascertain its impact on fertility intentions and behaviour.  574 
 575 
If plausible, future research should also ideally be prospective in design in order to 576 
incorporate a measure of behaviour and investigate the link between intentions to delay 577 
childbearing and future fertility behaviour. Given the strong support provided for the utility 578 
of investigating the psychosocial determinants of fertility intentions, future research may also 579 
seek to examine other fertility related behaviours (e.g., seeking medical assistance if unable 580 
to conceive within the recommended timeframe) and within specific cohorts (e.g., those 581 
seeking advice/treatment) in the same way. Continued research is needed to further identify 582 
the factors influencing women’s fertility decisions and to inform empirically-based 583 
campaigns targeting fertility-related behaviours. By understanding and addressing young 584 
women’s fertility intentions during this key phase of their lives, the later negative 585 
psychological consequences resulting from age-related unintentional childlessness may be 586 
attenuated.  587 
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Table I 735 
Demographic Characteristics of Main Study Participants (N = 354) 736 
Demographic Characteristic N Total Sample (%) 
Ethnicity   
   Caucasian 294 83.1% 
   Other   57 16.1% 
   Missing     3   0.8% 
Nationality   
   Australian 326 92.1% 
   Other   26   7.9% 
   Missing    2   0.6% 
Employment   
   Full-time   67 18.9% 
   Part-time/casual 215 60.7% 
   Self-employed    1   0.3% 
   Not currently working  70  19.8% 
   Missing    1    0.3% 
University student status   
   Student 305 86.2% 
   Non-Student  48 13.6% 
   Missing    1   0.3% 
University enrolment status   
   Full time 271 88.85% 
   Part time   34 11.15% 
Religious community membership   
   Not a member 273 77.2% 
   Member   78 22.0% 
   Missing    3   0.8% 
Currently delaying conception   
   Yes 283 79.9% 
   No   69 19.5% 
   Missing    2   0.6% 
Relationship status   
   Single 140 39.6% 
   Committed relationship 211 59.6% 
   Missing    3   0.8% 
Pregnancy History   
   No attempts to fall pregnant 351 99.2% 
   Attempted to fall pregnant    3   0.8% 
   Experienced miscarriage    3   0.8% 
   Terminated a pregnancy   17   4.8% 
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Table II 737 
Mean, Standard Deviation, Bivariate Correlation, and Scale Reliability for Standard and Extended TPB Variables and Demographic Variables for 738 
Intention to Wait to Try to Conceive Until After 35 Years (N =336) 739 
  M  SD 1 2 3 4 5 6 7 8 9 10 11 12 13 
 1.  Age 21.65 3.44 -             
 2.  Education Level# 1.47 0.50 .61*** -            
 3.  Relationship Status# 1.59 0.49 .28*** .24*** -           
 4.  Religiosity#  1.22 0.41 -.01 -.00 -.09 -          
 5.  Importance 5.71 1.40 .15** .09* .18*** .13** -         
 6.   Intention 1.97 1.22 .03 -.01 -.24*** -.09* -.45*** (.92)a        
 7.   Attitude 2.97 1.18 .02 -.04 -.15** -.14** -.40*** .73*** (.91)a
  
      
 8.  Subjective Norm 2.96 1.14 -.03 -.14** -.12* -.12* -.11* .49*** .48*** (.67)a      
 9.   PBC Self Efficacy 3.30 1.54 .01 -.02 -.28***  -.06 -.37*** .55*** .50*** .45*** (.45)b     
 10. PBC Perceived Control 5.30 1.60 -.17*** -.15**   .02 -.18*** -.14** .09 .13** .23*** .13* (.64)b
  
   
 11. AR Action 4.73 1.66 .12* .18*** .20***  .10*  .40*** -.51*** -.45*** -.39*** -.45*** -.15** (.93)b   
 12. AR Inaction 2.17 1.38 .00 -.01 -.10* -.05 -.26*** .36***  .25*** .13** .20*** .09* -.19*** (.85)b  
 13. Perceived Invulnerability -0.17 1.62 -.05 -.02 .02 -.06 -.08 .01  -.03 .00 .05 .02 -.07 .02 (.90)a 
   Note. *p < .05. **p < .01. ***p < .001; All p values are two-tailed. #Binary variables.  
Scale reliabilities are in parentheses. aCronbach’s alpha for scale reliability; bBivariate correlation for scale reliability.  
PBC – Perceived behavioural control; AR - Anticipated Regret 
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Table III 740 
Confirmatory factor analysis factor loadings (Maximum Likelihood estimation method) for the key latent TPB and extended constructs and their respective 741 
observed variables 742 
Variables Estimate 
Intention  
     I intend to wait to try to conceive my first child until after I turn 35.       .945   
     It is likely that I will wait to try to conceive my first child until after I turn 35. .830   
     I plan to wait to try to conceive my first child until after I turn 35. .930   
Attitude  
     Favourable/Unfavourable .778 
     Wise/Foolish  .725 
     Good/Bad .877 
     Beneficial/Harmful .794 
     Positive/Negative .864 
     Pleasant/Unpleasant .768 
Subjective norm  
     Most people who are important to me would support me waiting to try to conceive my first child until after I turn 35. .588 
     Those close to me would think that I should wait to try to conceive my first child until after I turn 35.   .642 
     Most of the important people in my life would think that waiting to try to conceive my first child until after I turned 35 would be: .727 
Perceived behavioural control (self efficacy)  
     How confident are you that you would be able to wait to try to conceive your first child until after you turn 35? 1.127 
     I am confident that I could wait to try to conceive my first child until after I turn 35, if I wanted to. .567 
Perceived behavioural control (perceived control)  
     Whether or not I decide to wait until after I turn 35 to try to conceive my first child is entirely up to me. .860 
     I have complete control over whether or not I wait to try to conceive my first child until after I turn 35. .526 
Invulnerability  
     That I will experience problems with infertility if I wait until after I turn 35 to try to conceive my first child. .945 
     That my best female friend will experience problems with infertility if she waits until after she turns 35 to try to conceive her first child. .856 
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     The average Australian woman my age will experience problems with infertility if they wait until after they turn 35 to try to conceive  
     their first child. 
.808 
Anticipated action regret   
     If I waited until after I turned 35 to try to conceive my first child I would feel upset. .973 
     If I waited until after I turned 35 to try to conceive my first child I would feel regret. .981 
Anticipated inaction regret   
     If I did not wait until after I turned 35 to try to conceive my first child I would feel upset. .894 
     If I did not wait until after I turned 35 to try to conceive my first child I would feel regret. .935 
 743 
 744 
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Table IV 
Hierarchical Multiple Regression Analysis Involving Background Demographic Variables and 
Standard and Extended TPB Constructs Predicting Younger Women’s Intentions to Wait to Try to 
Conceive Their First Child Until After the Age of 35 years. 
Step Variable B 95% CI SE  R
2 R2 sr
2 
1 Age .05 [.01, .10] .02 .15* .249*** .249*** .01 
 Education Level -.02 [-.32, .27] .15 -.01   .00 
 Relationship Status -.51 [-.76, -.26] .13 -.21***   .04 
 Religiosity -.16 [-.44, .12] .14 -.06   .00 
 Importance -.37 [-.46, -.29] .04 -.43***   .17 
2 Age .01 [-.02, .04] .02 .03 .624*** .376*** .00 
 Education Level .13 [-.08, .34] .11 .05   .00 
 Relationship Status -.22 [-.41, -.04] .09 -.09*   .01 
 Religiosity .04 [-.17, .24] .10 .01   .00 
 Importance -.16 [-.22, -.09] .04 -.18***   .02 
 Attitude .51 [.42, .60] .05 .50***   .15 
 Subjective Norm .19 [.10, .28] .05 .18***   .02 
 PBC Self Efficacy .11 [.04, .18] .04 .14***   .01 
 PBC Perceived Control -.03 [-.09, .02]  .03 -.04   .00 
3 Age .01 [-.02, .04] .02 .03 .656*** .031*** .00 
 Education Level .16 [-.05, .36] .10 .07   .00 
 Relationship Status -.19 [-.37, -.01] .09 -.08*   .00 
 Religiosity .04 [-.16, .24] .10 .01   .00 
 Importance -.11 [-.18, -.04] .04 -.13**   .01 
 Attitude .47 [.38, .56] .05 .45***   .12 
 Subjective Norm .17 [.08, .25] .05 .15***   .01 
 PBC Self Efficacy .09 [.02, .15] .03 .11*   .01 
 PBC Perceived Control -.04 [-.09, .01] .03 -.05   .00 
 AR Action  -.10 [-.16, -04] .03 -.13**   .01 
 AR Inaction .13 [.07, .19] .03 .15***   .02 
 Perceived Invulnerability  -.01 [-.06, .04] .03 -.01   .00 
Note.  *p < .05. **p < .01. **p < .001. 
PBC – Perceived behavioural control; AR- Anticipated Regret 
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Table V 
Means and Standard Deviations of Behavioural, Normative, and Control Beliefs and 
Correlations with Intention of Participants to Wait to Try to Conceive Their First Child Until 
After the Age of 35 years (N=213).  
Beliefs M SD Intention r 
Behavioural Beliefs    
How likely is it that waiting to try to conceive your first child until 
after you turn 35 would result in the following…?  
   
Allow the time needed to become financially stable  5.70 1.32 .26*** 
Experience problems falling pregnant 2.60 1.27 .25*** 
Allow the time needed to be sure I am with the right person 4.67 .174 .31*** 
Increased risk of potential genetic/health issues for child 2.67 1.31 .24*** 
Having more opportunity to travel 5.72 1.36 .29*** 
Having the time needed to establish my career 5.77 1.36 .288*** 
Being an older, less active parent 3.33 1.67 .343*** 
Normative Beliefs    
How likely is it that the following person would think that you 
should wait until after you turn 35 to try to conceive your first 
child? 
   
Current partner 2.42 1.51 .48*** 
Parents 2.15 1.27 .38*** 
Grandparents 2.11 1.27 .33*** 
Siblings 2.54 1.35 .50*** 
Friends 2.69 1.38 .35*** 
Current employer 3.41 1.55 .27*** 
Future employer 3.76 1.62 .24*** 
Control Beliefs    
How likely is it that the following factors would prevent you from 
waiting to try to conceive your first child until after you turn 35? 
   
Medical diagnosis indicating reduced fertility 5.74 1.57 -.34*** 
Pressure from a partner to start a family 4.43 1.70 -.07 
A traumatic accident 4.56 1.50 -.17* 
An unplanned pregnancy 4.98 1.85 -.13 
Financial security  5.00 1.59 -.02 
Note. *p < .05. **p < .01. ***p < .001. 
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Table VI 
Summary of Final Stepwise Regression Analysis Identifying the Critical Belief Targets for Young Women Intending to Delay Childbearing Until 
After Age 35 Years.  
 
 
 
 
 
 
 
 
Note. *p < .05. **p < .01. ***p < .001 
 
 
 
 
 
Key Beliefs B 95% CI SE  R
2
 sr
2
 
Behavioural beliefs     .449***   
Having the time needed to establish my career .18 [.10, .27] .04 .20***  .04 
Being an older, less active parent .15 [.09, .22] .03 .22***  .04 
Normative beliefs       
Siblings .12 [.02, .22] .05 .14*  .01 
Current partner .26 [.18, .34] .04 .35***  .08 
Control beliefs       
Medical diagnosis indicating reduced fertility -19 [-.26, -.12] .04 -.25***  .06 
